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COLLEGE ALGEBRA OBJECTIVES: SET # _1 



jfci MJLSk h fc - r * idfa Mi luMl • t- . 










UNIT I 



Review of Algebra and mhem^ical Logic 



Certain background in high school algebra is assumed in this 
course. Fundamentals such as factoring the difference of two squares 
will be used frequently without additional explanation, A review of 
these basic techniques will facilitate understanding later in the 



course, 



Schedu le; pretest; fractions, signed numbers, terminology (1 hr.) 

factoring (1 hr * ' 

methods of proof and mathematical reasoning (1 hr, ) 



I, GOAL: 



Ihe student will understand the basic symbols and 
terminology of algebra. 



he,. 



OBJECTIVE; 1, Given a list of common mathematical symbols 9m& 
will select the correct definition or explanation of 
each. (90$) 



2, Given a list of theorem's, he will identify the 
hypothesis and conclusion of each, \90fo) 



3, Given a list of mathematical statements similar 
to ones in the preface of the text, he will select the 
converse to each from a choice of three possible con- 
verses, \90%) 



II, GOAL: Ihe student will know simple factoring methods. 



OBJECTIVE: 1, Given a list of polynomials, he will select the 

best method of factoring . each (removal of a common 
factor, perfect square, difference of squares, differ- 
ence or sum of cubes) \oOyo) 



2, Given a list of algebraic expressions, he will 
rewrite them in standard form, \90fi) 



3, Given a list of -polynomials, not necessarily in 
standard form, he will factor them into Irreducible 
factors. '<°' o) 



III. GOAL: The student will know different methods of proofs. 



OBJECTIVE; 1, • Given a list of short proofs, he will correctly 
identify the method of proof (direct, contradiction, 
construction, contrapositive) \oO/o) 



2. Outside of class he will read one article from 
the list below. He shall then hand in a 25-100 word 
summary of major points discussed in the article he 
selected. * (100?*) 



1 
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UNIT II 
Set Theor y 




Set theory underlies all mathematical' thought# The idea, of 

, * * 

restricting one's attention to a group of elements with some common 
property is the idea of a set. The student already has an intuitive 
concept of M set, ,! Now he will learn elements of the formal study of 
sots. The terminology and notation will be explained. The operations 
of union, intersection, and complementation will be studied in an 
attempt to encourage precision and logical analysis in mathematics. 



Schedule : concept ^of set; description and notation 

operations with sets 
set identities 



(1 hr.) 
(1 hr. ) 
(1 hr. ) 



X, • GOAL: The student will know the properties of union, intersec- 

tion, and complementation of sets, 

OBJECTIVE: 1, Given verbal description of sets, he will re- 
write the sets in u set notation,” (90 %) 

2, Given a listing of elements in three sets, he 
will write the elements in various combinations of the 
three sets, such as (90%) 



3, He will match common symbols from set theory^ 
with their defini tions, (e.g, AM — x^AsaiA ) (90%) 

II, GOAL: The student will understand the use of Venn diagrams, 

£ 

OBJECTIVE: 1, Given an expression such as AM he will seledt 

the correct Venn diagram to represent it, • ' • (80%) 

2, Given a set identity, he will construct a Venn 
diagram for each side of the identity and compare the ' 
results. (100$) 

III. GOAL: The student will be able to prove. set theoretic identitie 

OBJECTIVE: 1. Outside of class, he will prove the following: 

PiV'O' = V ~ ft A "V - Ann 1 

Anv frnA 1 *0 

A up “A .4 /ib - fin A 
4 uf \> .« V Av(nuc)z Ao(tfo‘) 
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UNIT III 



The Number System 

■ 1 TUI- 1* K >T-n--! r- -T— — VK ****** 



Algebra uses mathematical symbols to represent numbers. Thus, 
all of algebra is based in the properties of the numbers themselves* 
Mostly, one restricts study to the real numbers, that is, numbers 
which can be the square roots of positive numbers. There are many 
properties of real numbers that lead to this characterization. 

Additional study of quadratics reveals that some algebraic 
equations have no real solutions. X ** is ono famous example. 

Hie complex numbers were invented to represent the roots of such 
equations. Every algebraic equation has at least one complex root 
(reals are considered special cases of complex numbers). Tiius, the 
study of complex numbers is important in college algebra. 



Schedule-; 



integers; numerology; number theory 

basis systems 

rational s and reals; zero 

powers and roots; 42 is irrational 

complex arithmetic 

Cartesian plane and complex numbers 



(1 hr. ) 
(1 hr. ) 
(1 hr. ) 
(1 hr. ) 
<1 hr. ) 
(1 hr. ) 



I. 



GOAL: The student will know the various types of numbers and 
and their relationship to one another. 



OBJECTIVE: 1. .Given a list of numbers, he will identify 1hem_ 

as natural numbers, integers, rational, reals or complex. 

( 90 /°) 



2. He will construct an addition or multiplication 
table for one of the bases two through twelve. (80%; 



II. GOAL: 



The student will understand what is meant by prime 
factorization. 



OBJECTIVE: 1. Given a list of numbers between 2 and 400, he 

will identify them as prime or composite. \90/o) 



2. Given a list of numbers bet ween 2 and 400, he 
will write them in their prime factorization. (o0%; 
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UNI T .IV 

Fun ctions . Relatio ns, an d Grap hs 

A function is a special kind of set* It consists of ordered 
pairs of numbers (x,y) in which the second number, y, is related to 
the first by some rule. For example, £-2.**/ is a function. The 
concept of function is perhaps second only to the concept of set in 
importance, 

A function is a special kind of relation, Thus, one can 
establish a mathematical study of relations as well as functions. 

One might wonder, tor example, if one number is related to a second, 
how is the second related to the first. Is it related in the same 
way! Since functions are relations, Hie properties of relations 

will carry over and apply to functions. 

One way to study functions and relations is to try to visualize 
them through graphs* A graph is a picture of the function, in a 
sense. The method can be extremely useful in finding out broad 
properties of the function or relation, such as its maximum, how 
much it wiggles, and so on. 

Schedule : notation; application in science; rectangular 



coordinates. 

"graphs of equations and functions 
maps; inverses 
relations 
inequalities 
continuous functions 
graphical solution of equations 
special functions 



(i hr. ) 
(1 hr. ) 
(1 hr. ) 
(X hr. ) 
!(2 hr. ) 
(1 hr. ) 
(1 hr. ) 
(1 hr. ) 



I. GOAL: The student will be able to graph ordered pairs. 

OBJECTIVE: 1, Given a list of ordered pairs, the student will 
indicate the correct point corresponding to each pair 
on a Cartesian plane. \90/o) 

2. Given several points on a Cartesian plane, he 
will write the ordered pair for each point. ( 90 ^; 

II, GOAL: Ihe student will understand graphs of functions. 

f . 
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III. GOAL: The student v/ill understand the order relationship of 

the real numbers® 

OBJECTIVE: 1. Given sets of real numbers, he will place the' 
members of each in correct order from smallest to 

largest* ( 90 />) 

2. Outside of class, he will look up the . trichotomy, 
princi ple and explain in 25 to 200 words how it relates 
to the order relationship* (100^) 

IV. GOAL: Hie student will know how to add, subtract, divide, and 

multiply complex numbers* He will know the Cartesian 
and polar forms for complex numbers. 

OBJECTIVE: 1. The student shall complete the exercises in the 
.program ’‘Complex Numbers” and turn it in* Work to be 
done outside of class and handed in at the beginning of 
meeting 5. ( 100 %) 
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OBJECTIVE: Given examples of functions, he will find the domain 
and range of each function. (80^) 



‘ 2. He will select the correct graph from several for 
a given function# ( 100 Jf>) 



3. He will read appropriate values of a function at 
selected points, given the graph of the function.. (90 c /o) 



HI. GOAL: The student will know how to find the inverse of a function# 



OBJECTIVE:!. Given a list of functions, he will select the ’ 

proper inverse function of each. . \ 70 /o) 



IV# GOAL: The, student will know how to solve inequalities 



0BJECTIVB:1. Given a list of operations with inequalities, N he 
willselect the theorem that justifies the particular 



i y «l# «*« O w -U w ouv Y i ** I j \ 

operation, (example : £*73 ■ — =9 V ^ i • 



( 60 % } 



2* Given a list of simple inequalities, he will 
select the correct solution set for each. ( 50 ^; 



3 . Given two or three inequalities, he will find the 
graphical solution for each# (50/®/ 



V# GOAL: The student will have an intuitive concept of continuity, 



OBJECTIVE:!. Given graphs of several functions, he will identify 
them as continuous or discontinuous. (90/®; 



VI. 



GOAL: The student will solve equations by graphical methods. 

.4 •“ . * * 

OBJECTIVE:!. Given a graph of an equation, he will locate 



zeroes, local maxima and local minima, 



( 60 % ) 



VII. GOAL: 



The student will know properties of the. absolute value, 
greatest integer, and constant function. 



OBJECTIVE :1. The student will construct a graph for examples of 
these, three kinds of functions. \v0%) 
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Quad ratics 

Ihe theory of qua dra tic or second-degree equations and functions 
is more complete than that for higher order functions., Much of 
this theory is treated in high school algebra; some' new material 
will be added now. Many problems in engineering, business, and 
other, fields can be reduced to the solving of a quadratics equation. 
Moreover, studying the nature of the roots and the methods of solu- 
tion for quadratics will give us some model to turn to in the study 
of higher order equations. A thorough understanding of quadratic 
equations is necessary for these reasons. 




UNIT V 



4,N 



Schedule: factoring; completing the square; quadratic .. 

— — — r- formula Jr* “ r * ; 

nature of roots ; simultaneous equations nr. 

reducing word problems to quadratics \r nr.w 



GOAL: The student will be able to solve any quadratic -.equation. 



OBJECTIVE: 1. Given a list of quadratics, the student will 

find all roots,* real and imaginary. \ovfi ) 



He will write the quadratic formula. (lOOJb) 



The student will be able to set up problems into the 
form for a quadratics equation. 



1. Given verbal problems like those in the text, 
he will set them up for solution; he need not actually 

solve them. ^ 0jo) 



•2. Given fractional equations or irrational 
tions, he will reduce them to quadratic form. \10jo) 



The student will be able to solve simultaneous equa- 
tions in two unknowns; equations linear or quadratic. 



OBJECTIVE: 1. Given sets of two equations in two unknowns, 

one quadratic, the other linear or quadratic, he will 
solve for both unknowns in each set. v 0U W 
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Polynomials and liquations. 

Polynomial equations are one of the subjects of college : : ” - 

algebra. Quadratic equations are a special case of. these « second 
degree polynomial equations. The general polynomial is usually 
written as The questions ono asks about 

pblynomials are the same as the ones for quadratics. How many roots 
are there? Are they real or imaginary? What is the graph of the 

function.? 

Unfortunately, many of these questions cannot be answered for 
higher order polynomial, equations. Part of the problem is that 
factorisation is not always obvious; There are ways to check for 
certain factorisations, however. Synthetic division is one such 
method. There are also ways of approximating the roots, finding 
how many are positive or negative, and other such general information. 

Schedule: elementary operation with polynomials; funda- 

mental theorem (1 hr, ; 

Remainder and Factor Theorems U hr,; 

synthetic division (1 hr. ) 

number of roots; conjugate complex 

roots (1 hr, ; 

nature of roots; rational graphic . 

solutions # \ 

upper and lower bounds; reversing sign (1 hr.; 

Descartes' Rule of Signs (1 hr,; 

Successive approximations (2 hrs. ; 

Roots and Coefficients U ' 

Review hr# ; 



I 9 GOAL: 



The student will understand rational expression with 
polynomials. 



OBJECTIVE: 1. Given two polynomials, he will form their sum, 

difference, product or quotient. 

II. GOAL: The student will be able to find real roots of a polynomial. 

OBJECTIVE: 1. Given a list of polynomials together with a 

monomial expression, he will determine whether the 
' monomial is a factor of the polynomial. v 90 '/>/ 

2, Given a partial list of roots for a polynomial 
equation, he will state how many real roots aro , A 
missing still from the list, \oO/o) 






3. Given a polynomial equation, he will write it 
as the product of irreducible factors . {lOQ'fi) 

XXI# GOAL: Hie student will use graphical methods of solution to 

determine roots of polynomials. 

OBJECTIVE: 1# Given a polynomial and its graph, he will de- 

termine one real root to two decimal places. 

2. Given the graph of a polynomial, he will state 
how many real roots the polynomial has. iWi 



IV. GOAL 



The student will fix upper and lower bounds on the 
roots of equations, if possible to do this. 



OBJECTIVE: 1.- Given a list, of polynomials, he will find the 

upper and lower bounds for the roots of each. \7V/o) 

V. GOAL: Hie student will know Descartes' Rule of Signs. 

OBJECTIVE: 1. Given a l?st of polyhomials, he will, indicate 

tli© number of positive and negative roots. K9V/») 

2. He will write a proof that jf2 is not rational 
using Descartes' Rule of Signs as a basis. (loo/*; 

VI. GOAL: Given any polynomial with rational coefficien os, the 

student will be able to solve it. 

OBJECTIVE: 1. Given a list of. polynomials, he will state by 

what method each polynomial f .s roots are best sound 
(factor theorem, examining coefficients, reversal of 
sign, successive approximation) . \*\v/o} 

2. Given a polynomial, he will find one of its 
roots to six decimal places. /0 ' 




. 
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UNIT VII 

Determina n ts and Syste ms p_£ Unoar Sanations 
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EVoquontly, one will encounter problems bavins throe 
or four unknowns. If the unknowns aro all !LA first degree 
expressions, such sys toms can bo solved* A system of such 
equations considered togctlVer is called a system of 
simu lta neous linear aquations* provide a quick 

method for solving such sys toms «, 

* , 

I* The student will use determinants to solve linear equations# 

OBJECTIVE; 1# Given a system of three simultaneous 
linear equations in throe unknowns, ho will 
solve for > all three unknowns using determinants. 

4 * 

2* Given a system of four linear equations 
in up to four unknowns, he shall state whether the 
’ system is consistent or inconsistent, whether it 
is dependent or independent and if dependent, how 
many free unknowns^ there are. \90/°) 



II. GOAL: 



The ‘ student will know how to use determinants in 
fields other than algebra* 

OBJECTIVE: 1# Gi'fcen the coordinates of the vertices of 

a list of triangles, he will use determinants to 
find the areas of the triangles. \(V/>J . 

2* Tiie student will •construct an example of 
a business problem that could be*:solved by linear 
programming methods; to be done outside of clc.ss 
and the various examples will be discussed in 
class. (100/>; 



III* GOAL: 



The student will know something of the theory 
of de terminal! ts • 



OBJECTIVES:!. Given a list of terms such as rank, column, 
and so on, the student will select the best 
definition for each term. \oO y>) 

2. Given a list of statements about deter- 
minants, the student will indicate whether the 
statement is true or false. (90%) 



3. Given a list of properties of determinants, 
outside of class he will construct an example to 
.’.illustrate each property. (70%) 
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Materials of Instruction 



Required Texts 



Fisher, Robert C. and Allen D. Ziebur, Integrated Algebra 
and Trigonometry with Analytic Geometry » 2nd ediction, 
Prentice Hall, 1967. 



Recommended References* 



Allendoerfer and Oakley, Fundame ntals of Freshman Mathe- 
matics. McGraw-Hill, 1965. 



Beckenbach and Drooyan, Modern College Algebra and Trigo- 
nometry# Wadsworth, 1968* 



Swokowski, Earl, Algebra and Trigonometry* Prindle, Weber 
and Schmidt, 1967. 



The following outlines may also be of uses 



College Outline Series. Barnes and Noble 



Plane and Spherical Trigonometry 



♦Modern Trigonometry 



Littlefield* Adams Series 



College Algebra 



Analytic Geometry 



Shaum Outline Series 



♦First Year College Mathematics 



♦College Algebra 



♦Highly recommended 
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Systems of Equations 

The student will learn about elementary properties 
of matrices and determinants. He will be intro- 



duced to the solution of a system of equations. 



Combinations and Permutations 

The student will lean about combinations, the fac- 
torial and sigma notations and the binomial theorem. 



Sequences 

The student will learn what a sequence is. Also, 
he will learn about arithmetic and geometric pro- 
gressions and means. 

Inverse Functions and Trigonometric Equations 

The student will be introduced to arc-functions and 
the solution of trigonometric equations. 

Analytic Geometry 

The student will learn how to translate and rotate 
coordinate axes. He will become familiar with various 
conic sections and be introduced to polar coordinates. 









I 

THE SYSTEM OF REAL NUMBERS 

GOAL : The student will understand associativity, distri- 

butivity, and commutativity. 

Objective : He will solve a set of problems such as 

those given on p. 4-5 of text as a homework assign- 
ment (80%) • 

GOAL : The student will understand division and cancellation. 

Objective : He will solve problems such as those given 

on p. 8-9 as homework (80%) . 

GOAL : The student will understand the concept of and need 

for irrational numbers. 

Objective : He will answer, as homework, questions 

such as those found on p. 13-14 of the text (80%) . 
Objective : He will write a paper (100-200 words) 

outside of class in which he defines irrational num- 
bers and gives at least three examples of irrational 
numbers (100%);. 

GOAL : The student will understand the basic concepts of set 

theory. 

Objective : Given descriptions of physical situations. 



he will translate them into set notation (outside of 
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class, 90%). 



Examples John is in Math 1, a class at Orange Coast 
college* Answers John 8 ^Math lj C. {orange Coast 

Collegej[ • 



Objective s Given problems lilce those on p* 21—22, he 



will answer them outside of class (80%) • 



goal s The student will understand basic principles of in* 



equalities (equation 4*1— 4*5)* 



Objective s Outside of class, he will prove 4„3, 4*4, 



4.5 ( 66 %). 



GOAL s The student will be able to solve simple inequalities. 

Objective s He will write the solution sets to several 



inequalities outside of class (80%) 



goals The student will understand the basic facts about 



absolute value. 



Objective s He will solve problems such as those on 
p. 29 of the text, outside of class (80%). 



goals The student will be able to eliminate absolute value 



signs from an inequality or to insert them. 

Objectives The student will express inequalities 
containing absolute value signs without them and vice 



versa, outside of class (80%) 
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GOAL : The student will understand the laws of exponen- 

tiation for integer exponents* 

Objective : The student will answer p* 36, #6, 7, 

8, 9 outside of class (75%) • 



GOAL : The student will understand the generalized con- 

cept of exponents* 

Objective : He will solve problems such as those 

on p. 39-40 outside of class (75%). 



GOAL : The student will retain the knowledge gained in 

the study of chapter 1* 

Objective : At the end of the chapter he will ans- 

wer questions on a quiz (closed book) made up of 
problems similar to the Review and Miscellaneous 
Problems in the chapter (80%) • 







II 

FUNCTIONS 

GOAL i The student will understand the concept of functions 
and the vocabulary of functions. 

Objective s Given a list of functions , the student will 
write domain and range of each. Homework (80%). 
Objective s In class (closed book), he will define 
"function" and give at least three examples stating 

domain and range of each (100%) . 

/ ' 

Objective s Given a set of problems like those on 
p. 47-48, 50-51, he will show them for homework (80%). 

GOAL : The student will understand the concepts of a graph 

and a Cartesian coordinate system. 

Objective s As homework, he will complete problems 
similar to those on p. 57 (80%). 



GOAL : The student will be able to relate a function to a 

graph and vice versa. 

Objectives Given a set of graphs, the student will 
write the functions to which they correspond (70%). 
Objective s Given a set of functions, the student 
will graph them (80%) • 














GOAL » The student will understand linear functions and 



linear equations* 

Objective i He will complete 10 problems similar 



to those on p. 69-70 (80%) • 



GOAL i The student will understand the concept of direct 



proportion. 

Objective! As homework, the student will answer 



questions such as those on p. 64—65 (80%) • 



GOAL • The student will understand the concept of inverse 



proportion. 



Objective! Given a list of functions, the student 



will state whether they are direct or inverse pro- 



portions and he will graph them (80%) . 



GOAL! The student will retain the knowledge gained in the 



study of dapter 2. 



Objective! At the end of the chapter, he will ans- 



wer questions on a quiz (closed book) made up of 
oroblems similar to the Review and Miscellaneous 



problems in the chapter (80%) . 



m 
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III 

EXPONENTIAL AND LOGARITHMIC FUNCTIONS 

GOAL i The student will understand the concept of expon- 
ential functions and theorem B.l of the text. 
Objective t He will complete assigned problems from 

p. 80-81 (80%). 

Objective s Given pairs of exponential functions, 
he will combine them as per theorem 18.1 (80%). 

GOAL s The student will understand the concept of logarithm 
and the relationship between logs and exponential 
functions. 

Objective s Given paie a of exponentials, he will 
write the corresponding log functions (80%) • 
Objective s Given a set of log functions, he will 
write the corresponding exponential (80%) • 

GOAL s The student will understand the fundamental prop- 
erties of logs as exemplified in theorem 20.1, 

20.2, 20.3, 20.4. 

Objective s The student will solve problems like 
those on p. 86-87 (85%). 

GOAL s The student will understand the relationship be- 
tween logs of different bases and between a log 



function and its corresponding exponential. 
Objective: He will solve problems of the type 



on p* 90-91 (80%). 

GOAL : The student will be able to use a log table. 

Objective : Given a list of logs, he will find 
their antilogs and vice versa (80%). 

GOAL* The student will be able to interpolate using 
log tables. 

Objective : Given a set of logs, he will write 

the anti log to one significant figure beyond 
that provided in the table (80%) • 

GOAL : The student will understand logarithms as an 

aid to arithmetic calculation. 

Objective : The student will evaluate a list of 

logs given appropriate tables, at home (90%) • 
Objective : He will evaluate anti logs with 

tables, at home (90%). 

Objective : Given arithmetic problems, he will 

solve them using logs outside of class (90%) • 

GOAL : The student will understand how to solve equa- 

tions whose unknowns are exponents or antilogs. 
Objective : Given a set of equations like those 









on p. 103-104, the student will solve for the 
unknown, outside of class (80%) • 

GOAL : The student will retain the knowledge gained in 

the study of Chapter 3. 

Objective : At the end of the chapter, he will 

answer questions on a quiz (closed book) made 
up of problems similar to the Review and Mis- 
cellaneous Problems in the chapter (80%). 

















IV 



THE TRIGONOMETRIC FUNCTIONS 

GOAL: The student will understand the geometry of the unit 

circle and the trigonometric point. 

Objective : He will answer questions like those on 

p. 111-112 of text as homework (75%). 

GgALi The student will understand the trigonometric func- 
tions and the basic relations between them. 

Objective : Given a list of trig identities like those 

in section 27, the student will prove them (75%). 

GOAL: The student will be able to evaluate trig functions 

by use of trig functions. 

Objective : He will answer questions from P. 118-119 

as homework. (85%) . 

GOAL: The student will understand the symmetry of trigono- 

metric functions. 

C l'\v Objective i Given a list of trig functions such as 

Sin(3.7), the student will evaluate them as homework 
(85%) . 



GOAL : The student will understand the periodicity of the 

trigonometric functions. 




Objective i He will answer questions from those on 



p. 128-129 as homework (80%). 

GOAL s The student will understand the trigonometric addi- 
tion formulas. 

Objectives Given a list of addition formulas* he 
will prove them as homework (70%) • 



GOAL s The student will understand the multiple angle formulas. 
Objective s He will complete problems from p. 138-139 
as homework (80%) • 

GOALs The student will have an understanding of trigonometric 
identities and know how to derive them. 

Objectives He will prove a set of trig identities as 
a homework assignment (70%). 



GOALs 



GOALS 



The student will demonstrate an understanding of elem- 
entary trigonometry. 

Objective s Under test conditions* he will prove or de- 
rive trig identities* graph trig functions* and evaluate 
trig functions and work applications such as those in 
problem sets 26-34 (75%) • 

The student will understand the concept of the general 
sine wave. 

Objective s He will define* in writing* in class* the 
followings period* frequency* phase shift* amplitude (100%) • 





GOALS 



GOAL: 



GOAL: 



GOAL: 
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Objective s Given the values of period# frequency# 
phase shift, and amplitude, he will write the appro- 
priate constants. A, a, b from y * A sin (ax + b) . 
Homework , ( 90%) . 

The student will understand the relationship between 
radians and degrees. 

objective : Given a set of degrees, the student will 

write the appropriate radians and vice versa athome 

(80%). 

The student will understand the concept of arc length 
on a circle. 

Objective : Given central angle and radius, he will 

determine arc length, at home (100%) • 

Objective s He will work problems from among those on 

p. 155-156 at home (80%). 

The student will understand the geometric foundations 
of trigonometry. 

Objective s The student will solve problems at home 
from p. 161—162 (80%) • 

The student will understand the concepts of right-angle 
trigonometry. 

objective s Graphically, he will interpret the trig 
functions of a right— angle onto the unit circle at 
home (85%) • 
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GOALi 



GOAL S 
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GOALS 



GOAL: 
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Objective s Given the length of sides of triangles, he 
will evaluate the trig functions in class (90%) • 



The student will understand the Law of Sines and its 
usefulness* 

Objective s He will prove the Law of Sines for a right 
triangle, at home (100%). 

Objective : He will solve applications problems from 

(or similar to) those on p. 169-170 at home (70%)* 



The student will understand the La\$ of Cosines and its 

usefulness. j 

| 

Objective s He will st<& the specific corollary to the 

law which applies to right angles, in writing in class (100%). 

i 



Objective : He will solve applications problems from 

(or similar to) those on p. 172-173 at home (70%) . 



The student will be able to determine the area of a 
polygonal surface. 

Objective s Given the angles and sides of a polygonal 
surface, the student will find the area of that surface 
and write it as homework (85%) • 



The student will retain the knowledge gained in the 
study of chapter 4. 

Objective s At the end of the chapter, he will answer 
questions on a quiz (closed book) made up of problems 
similar to the Review and Miscellaneous Problems in 
the chapter (80%) • 




















V 

THE COMPLEX NUMBERS 

GOAL : The student will understand the arithmetic of 

complex numbers. 

Objective : He will solve addition and multiplica- 

tion problems in the complex field at home (90%). 
Objective : He will identify the parts of a complex 

number in class, in writing (100%)'. 

GOAL : The student will understand the concept of complex 

conjugate. 

objective : He will solve complex division prob- 

lems at home (80%) • 

Objective : He will provw: 

(1) '\xv « *u v, u+v ■ u + v 

(2) z « 2 4*7 Z is real 

GOAL: The student will be able to relate complex numbers 

to the plane. 

Objective : Given a set of complex numbers in the 

form of 2-ttt.ples, he will write them in trigono- 
metric form and vice versa, at home (90%) . 
Objective: Given a set of complex numbers he will 



plot them at home (100%) • 
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GOAL? 



GOAL* 



The student will be able to find the roots of a 



complex number# 



nhiactlve i The student will write the n-tti roots 
of given numbers (n specified) and graph all roots 



(80%) • 



The student will retain the knowledge gained in the 



study of chapter 5. 



oh-tective s At the end of the chapter he will answer 
questions on a quiz (closed book) made up of prob- 
lems similar to the Review and Miscellaneous Prob- 
lems in the chapter (80%). 
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THEORY OF EQUATIONS 



GOAL: 



GOAL: 



GOAL: 



GOAL; 



The student will understand the basic concepts and 



arithmetic operations for polynomials. 



Objective : Given a set of arithmetic problems in- 



volving polynomials, he will solve them, at home (90%). 



The student will be able to solve linear equations. 
Objective : He will solve the linear equations on a 



list provided as home-work (90%) 



The student will understand the basic concepts and 



methods of solutions of quadratic polynomials. 



Objective : Given a list of polynomials, he will find 



their roots by the method specified (complete the 



square, factoring, quadratic formala) at home (90%). 



Objective : Without calculating the roots, he will 



determine whether they are real, complex, multiple, at 



home (80%) • 



The student will understand the concepts of quadratic 
solution of polynomials as applied to other-order 



polynomials. 

Objective: Given a list of polynomials, he will solve 



them by quadratic means'll at home (80%) . 



'Summit 






Objective : Given a set of multinomials (like polyno- 

mials but with fractional exponents), he will solve them 
by quadratic means, at home (80%). 

GOAL: The student will understand the factoring method of 

solving quadratic polynomials. 

Objective : Gien a set of polynomials, he will write 

them in factored form, at home (80%) . 

GOAL : The student will understand the concepts of division and 

factorization in polynomials of degree higher than two. 
Objective : Given a set of polynomials P(x) and r, he 
will write Q(x) and R such that P (x) = Q(x)(x-r) + R, 
at home (90%) • 

Objective : He will write the answers to a set of poly- 

nomial divisions, at home (90%). 

Objective : He will use the Factor Theorem to write proofs 

that given quantities are factors of given polynomials, 
at home (80%) . 

GOAL: The student will know the characteristics of roots of 

polynomials. 

Objective : Given a set of polynomials, he will characterize 

their roots, at home (80%). 

GOAL : The student will know the characteristics of roots (or 

factors) of polynomials with real coefficients. 
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Objective: Given a subset of the roots of polynomials, 



he will write the polynomial with real coefficients of 



lowest degree which has these as some of its roots, at 



home (80%) . 



Objective : He will prove: TSvery cubic polynomial with 



real coefficients has at least one real root, at home (100%) 



Objective : Given a list of polynomials, he will write them 



as the product of the 1st and 2nd degree polynomials with 



real coefficients, at home (80%)* 



Objective : Given a list of polynomials, he will find all 



roots, at home (85%) • 



GOAL: The student will know the characteristics of roots of poly- 



nomials with integral coefficients 



Objective: He will find all rational roots of given poly- 



nomials, at home (85%). 



GOAL: The student will be able to determine the regions in which 



a root to a real polynomial exists. 



Objective : Given a list of polynomials, he will write the 



integers between which roots exist, at home (75%) . 



Objective : Given a list of polynomials, he will write all 

roots, correct to 1 decimal place, at home (75%). 



GOAL: The student will retain the knowledge gained in the study 



of chapter 6. 






Objective : At 
questions on a 
similar to the 



the end of the chapter, he will answer 
quiz (closed book) made up of problems 
Review and Miscellaneous Problems in 



the chapter (80%) . 



SYSTEMS OP EQUATIONS 



GOAL : The student will be able to transform a set of equations 

into an equivalent set of equations. 

Objective : The student will write whether or not given 

number pairs are solutions to given systems, at home (80%). 
Objective : The student will solve systems of equations 

and write the solutions, at home (75%) • 

Objective : The student will write whether or not pairs of 

systems of equations are equivalent, at home (75%) . 

GOAL : The student will understand triangular form as a means of 

solving systems of equations. 

Objective: Given systems of equations, he will write them 

— — 

in equivalent triangular form and solve them, at home (80%) . 

GOAL : The indent will understand the correspondence between the 

system of equations and the matrix. 

Objective : The student will solve systems of equations, at 

home, by matrix means (85%) • 

GOAL : The student will understand the types of systems of equations 

(see Section 60) • 

Objective : As a quiz, he will define determinative, dependent 



inconsistent, and identify to which category given graphs and 
systems leLong (90%) . 







Objective : As homework# given a set of systems# he will 



write their type and graph them (80%) • 

GOAL: The student will be able to solve systems involving higher 

order polynomials. 

Objective : Given systems including quadratic equations# 

the student will solve them as homework (85%) • 

GOAL : The student will know the concept of a determinant. 

Objective : Given a set of matrices# he will evaluate their 

determinants# at home (85%). 

Objective : Given a set of systems# he will evaluate their 

determinants# at home (85%). 

Objective : Given sets of equivalent systems# he will evalu- 

acc each of their determinants# at home (90%). 

Objective : Given a set of determinants# he will evaluate 

them# at home (90%) • 

GOAL : The student will be able to evaluate determinants of any order# 

Objective : Given a set of determinants# he will evaluate 

them by triangular form method# at home (75%) • 

GOAL : The student will retain knowledge gained in the study of 

chapter 7 • 

Objective : At the end of the chapter# he will anser questions 
on a quiz (closed book) made up of poblems similar to the 
REVIEW and Miscellaneous Problems in the chapter (80%) . 
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VIII 



COMBINATIONS AND PERMUTATIONS 



GOAL: The student will understand the Fundamental Principle of 

Enumeration and the concept of factorial. 

Objective : He will write solutions to arithmetic problems 

involving factorial notation, at home (85%), 

Objective : Ha will solve problems such as, "How many four 

digit numbers are there?" at home (75%), 

GOAL : He will understand the concept of a combination, 

Obnective : The student will calcuhta various combinations 

as homework (85%) . 

Objective : He will solve problems which involve the concept 

of the tree discussed in example 66-3, as homework (80%), 

GOAL : The student will learn the binomial theorem. 

Objective : He will prove (£) + (!}) + ... + ( n ) * 2 n “^ 

^ « n 

as homework (100%). 

Objective : Given a set of binomials, he will expand them 

to given powers, as homework (85%). 

Objective : He will prove ( n ) - ( n ) + ( n ) - ( n ) + ... + 

0 12 3 

(-l) n (JJ) = 0, as homework (100%). 

A ' 

GOAL: The student will know how to use the Z-notations. 

Objective : Given a set of terms, he will express it in 

E-notation, as homework (100%) . 
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Objective : Given a X’-notation, he will e:q?and it to a 

sum of terms, as homework (100%) • 

GOAL: The student will retain the knowledge gained tn Chapter 8. 

Objective^ He will write a quiz (closed book) including 
problems similar to *1-6 of the Chapter Revise or *1-3 
of Miscellaneous Problems, or the objectives stated pre- 
viously for this chapter (80%) • 

















IX 





SEQUENCES 


GQAL: 


The student will know the basic concepts pertaining to 
sequences. 

Objective: Given secruences. he will write snacified 

terms. Homework (85%). 

Objective: Given the first few terms of a seouence. he 

will write the general term. Homework (70%) • 

Objective: Given a seauence. he will write a aiven par- 

tial sum. Homework (85%) • 


GOAL: 

% i* * . r 


The student will be able to solve problems involving 
arithmetic progressions. 

Objective: Given aj and d (as defined in section 75) f 

he will find a n and s n (n given) as homework (90%). 
Objective: The student will find sums like 3 r and 

r»* 

write them as homework (85%) • 

Objective: He will find the sum of hhe first n integers 

as homework (100%) • 


GOAL: 


The student will be able to solve problems involving 
geometric progressions. 



o 



Objective x Given a^ and (as defined in section 76) # the 
student will write a^ and s^ for specified n - homework (90%). 
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GOJ L : Thw student will understand the concept oi n-th geo- 

metric and an tumeric mean. 

or j jcl.v-. 1 ; Giv-*a a list o: : Derrs ol nu.wirs, he will 
iiiid n-th .foomocr ic -aid arxt;ui^t*c moans fr. j.v/on) as 
hotn avork (GO/). 



GCac: rhj student will retain .„novloc«qo learned this 



C tin O uv$3T • 



Qe { -ictiv i ; On a >uiu (closed 'oak), as vt.ll answer 
• tuestions similar to t.iose ol the Koviev r -7 or to 
any iron the objectives o£ the chapter (80/..) . 
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set of axes, at home (95c). 



;C * T.; The student will nnd ^rst.ind ‘refine ?nd rccosina .! unctions 



t biectivo : In class, he will cU Cine arosmo and arccosine 

and writ*- the chan . jog made in sene and cosine lor these 
‘Junctions to > ist (100 v ) • 

tbi-active: *a will solve equations involvin' « trig tunc- 

tions and arcsine, arccosin. , as honreworV (?9h>) • 



00. L ; Th ^ student will under sv.nr.d th: nrctan and a r coot functions. 

objective : In cl*~ ss, the student will define arctan, arccot, 

stating how on- -mst modi I y tan and cot to obtain inverses (100%) 
Objective : ■'.* vd 1 1 r.rovc* a set of trig identities, as home- 



wor. 



*). 



bi active : !o will evaluate trig functions involving in- 

verses as booeworh (00%) . 

C.biective: to will graph trig functions involving inverses. 
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GC vj j: The student will understand the various representations 

and characteristics o 1 " line. 

Obi act iv ? : Given the equations of lines, he will f ind 

their slopes and Y- inhere .rots, at home (90/-) . 

Cbi active : Given the equations o'* linns he will, write 
than m two alternative forms, at homo (Bov-.) . 
objective : The student will answer p. 3 7 ± , is 4 - 6, at 

home (75 tv ) . 



GOAL: 



The student will understand the circle from an analvtic 



point of view. 

Objective : Given the cheter points and radii of circles, 

he will find the equations of the circles, at home (80%). 
Objective : Given the oauations of circles, he will find 

their radii and center points, at home (80%>) . 

p"h*i ripi - . 7 v ~ ; ' ->e wi 11 answer p. 374, 3, 4, 0,8, 9 



GOAL: The student will be able to translate ares and wilx 

understand syrametr y . 

Objective : Given eeur tions , he will state whether they 

are symmetric, about a line, a point, or nothing, and. 
state the line or point, if it exists, at home (80%). 
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Ob**'' active : Oi ven two coordinate systems and points 

whose c oor c < i n u L j.*.' *** 2 in -h*. ». >.*5t system, tno stn - 
dent v.’ill write their coordinates in the second 



system, horn .■ ’ort (.9 OOP 
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The student will understand the concept of an ellipse. 
obi active : he will label ell oarts on a picture of 

a n 0 1 1 ip s a i. n - 1 q u i z ( 9 0 ') . 

Objective ; : Given the actuations o£ ellj-ps^ , ha will 

gra.nh them, at home (100.1) . 

Objective : Given the center and length of diameters, 

and direction of major diameter, he will graph the 
ellipses, at horn 3 (lOOil) • 

Objective : Given the equations of ellipses, he will 

write the foci ind major and minor diaiseter lengths, at 
home (751) . 



The student will understand the concept of hyperbola. 
Objective : he will label nil parts on a picture of a 
hyperbola In a qu Lz (90/). 



GOAL: 



GOAL: 



Obi active : -riuen the "tuitions of hyperbolas, he will 

graph them, at home (19X-). 

f elective : Given the asymptotes, he wil: **vaph the 

h vp e r bo las, * • t /• on. ? ( .1 o ( )" ' ) . 

objective : hiv *ri the equations of hyperbolas, he 

write the r oci and asymptotes, at home (7 3f) . 



The student will understand the concept of the parabola. 
Object iv ; will Lb] a.U oar 4 .:, on r pictu'-- o r a 

■orraboln in euie (90?') . 

Objective : Given equations of parabolas, he will graph 

them, at • o ,f -e (100?") . 

Objective : Given the focus and directrix, he will graph 

parabolas, at home (100%). 



b j act ive : Given the equations of parabolas, h-» will 



write the focus and directrix, at home (70%') . 



The student will understand the class of 'unctions called 
conic s . 

Objective : : -e will define the terms related to conics 

as a luiz (100%) . 

Objective : Given conics, he will write eccontricitias .and 



directrices, as homework (30%) • 



Objective : Given focus, directrix, eccentricity, he* will 



write the actuation of and graph the conic as homework (30%) 
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X. R..*j •:.! »p, oqu ‘Jo.:- u* '• b:.i:U-. 3r-..v- 

J-r ^o’c v t is :• of iu».y.- :;K t J • 



X. 



3. Graphs of scOoti'** s* i; 

A. h’ord i-i c ;.i« J.iv»»3vjiv 3 b*:-* cyr.; io.ir 



jj. Oi-jvx;'j‘ xv (n: f % '• * ! iv* *r. T) wv.TO ' 

J. Out of c5.cu.fi » t’.i-n Mudr-tt will wire r- p*»pc:r of not norc- ib;u 
1/2 p.*y,c. rcOvj.r;., the oor-it/Oii 

3;: - 2 -= •!• 0 

for x end ji»Y i fy ivy, os -.I* fit on. (/ »! >: *- 4). 

X. 5n r.n hour cr-v., the student wil) r.tOw. c-reb of: XO equations, 
for the ir.djc v teal >a with 90*4 r-u vr.r cy. 



Ss.i.tolo iu. 



Sol vo 



t* . * f 

5/ v h o* 
2 " '*• 



for ; 



Solve. y nr: •!• b for tu 

In r.n horn* J the student w 11 X find the s-ol ut. j. on rot for 
5 sir, pit-. inoc. unlit ics with 60,: rcct-rr.cy . 

Soi.ipl a inequality: j x -t* 3 1 <0 

In *ui hour cs-m , the student v?il3 translate 8 word problem:! 
into rlf.cbrr.ic cqvr H our (with &xfid;rd synhols) end solve* 
the cqiri Lions for the indicated unknown with 70% rccnracy. 

(Correct tvcu&3 ntion 3r. worth A points; solution it* worth X point)* 

Sample word problem: If you ru'ko 36 iconthly pay nK-.n to of $65 

after potting $500 do\ra on a $2500 ear, 
how nut eh total inter cut. do yon pay? 
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3. Straight. Ji.no ‘f* 
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ii. Ojjjucj'xVi.'.r; oi&uwiJS itam) 

I# Out ot cl* 1 the s tudon S’ vl3 1 v.i'i i<- «• pepov («.bout 3. page) 
dex iving Uic c*c; i U on of vhc. line cV^o* mined by the. t\:o points) 
(2,1) and (4,6) using the Vythc; orc-n theorem Mid the; proportic.no) 
aides, theorem of a ire* 3 r. •* (right) triO'Agl css fir out geometry. 

(Correct c sir: tfoo 5f> y : - 3/? x * A) * 

2. In an horn: o:r •„* , the stud: rt \>:0 3. chorse the. function (from A 
,ico.s) vhich c.l! -:r oi ■■■■•::.<■? if 2 f,ivn graph (A of 3 con. ext). 
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a. mjoH ccacan's 

1. to?* of exponent (positive, n ativ e » fractional, 

2 . Sc ion i:i lie 110U lion 

3 . Ope v e l.ier» o inv ol vS eg r r. dlenl f- 

t u Brief iinroduetio" to i.trginnvy nuir- 1 a « 



Hforel) 



B. OIUJ-CTiVuS OFQ.UlHtfC {‘AXXi.l’. WST 



X. Xu an hour exam, the student vnl X si.mpl ±ly XO cj p? <?>.•£• roes 
involving exponents vrj th 60/4 cccumcy « 



v\ r. 



{■ O 



Sample o'pircpfliono: 8 * ; w' ,n 

2. y.n an bout e>:n»n, the otud-nt: Mill convert 5 numbers to standard 
scientific notation, end will rover re the proc.cs* for 5 numbers 
Ijivcn in r> c i ic uot ;,{ lvj.on> V’xtU * j «.UAi C.y * 

Safest Convert J.0,500,000 and 0.00W.5 to ccicnMfi.c notation 
Expand 6«1 x 10”" and 10 s 

3. in an hour exam, the rt.udc.nf: vil 1. perform the indicated operation 
between two radicals in 10 problems v.’xfcn 60/* ni cv\ ». c.c.y • 



Sample It cm&: ^3' + Wo' ; a.-V 



,/i 8 ’ 



4. X 11 an hour exam, the stud-rut will express each of 5 radicals 

in a form involving with 60?; accuracy. 

Samolc item: V-50 
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A. On an hour exam, the r> Client will choose (he function v?hich 
is graphed, with SOT. accuracy on 5 sets. 



Sample item: 
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a) x 2 y s « 3. 

b) x 2 •!• 2y 8 « 1 

c) x -J- y c 1 

d) x 2 - v 2 « 1 
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U”XT 7 : QUA)v:\ViC KQtVdnOaS 



A. MAJOR CCviCjVi i» 



1. Hov-J Co solve oqun tiers in which t Hc» uuhnuvti Pppo.c \u to the: 
second power (factoring* conpl eting the square , quadratic 
formula) . 

Solving word problem.* which invert ve quadra! .« c equations. 



B. OrOiiCTXVBS (K.«:C.U.U>XKG SAuVDi TbsT 



1. 



2 . 



3. 



Out o£ cXrsc , the student will solve the quadratic equation 



x s *-• y 6 JV 0 



f K .f « ' ' 

by the three methods which we heve studied (factoring, couvp’J etiug 
the square , quiches lie equation). Show your methods and solutions 

» _ 1 _ _ _ . /%•: . • r. _ ^ I . f * t . i.i _ _ _ . _ 



same roots 



(by any method) with 80% accuracy, 



e Someth'! 


•'“L 


wrong? 
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solve 10 


qur: 


; dm tie 


equations 


l " 0 ; 




«h Hr *■* 

* J\ 


5 



Snnip] c equations ; 



In cm hour c xam, the student will cl loose the correct algebraic 
translation of 5 word problems, with 807, accuracy. 

Sample item: The shorter leg of a right triangle is 3 inches 

less that the longer log. If the hypotenuse is 
13 inches, whsfc is the length, x, of the shorter 
leg? 

•!• (x -I 3) ri *= (15) s 



«) 

b) 



x(x -h 3) ,, c v ?3 

* r: (13) 



c) [ x + (xJ'3)] p « (13) : 

d) * (*.+. 1)- „ 15 
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UNIX 9 : RATIOS AND PROPORTIONS 



A. MAJOR CONCEPTS 

1. Definitions and uses of ratio and proportion 

2, Variation as a function 



B. OBJECTIVES (INCLUDING SAMPLE TEST ITEMS) 

1. On an hour exam, the student wilt compute the required number 
from the given ratio (with A of 5 correct). 

Sample item: If the ratio of man to woman Is 3 to l, and 

there are 13 men, how many woman are there? 

2. On an hour exam 9 the student will compute the value of x 
from the given proportion or variation. 

Sample items: x is to 10 as 3 is to 30 ; 

If x varies as the square of y 9 and 
x sz 2 when y ~~ l, find the value of x 
when y - 2. 
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UNIT 10 s EXPONENTIAL AND LOGARITHMIC FUNCTIONS; APPROXIMATIONS 



A. MAJOR CONCEPTS 

L. The basic properties of logarithms arid how to apply thoin to 
solve problems. 

2. The exponential graph 

3* Approximations and quick mental calculations and their uses. 



B. OBJECTIVES (INCLUDING SAMPLE TEST ITEMS) 

1. Out of class, the student will write a paper of not more than 
l page showing hov? he found the approximate value of (9.8) ^ 
by using 4«plaee common logarithms. (Notes the Handbook of 
Chemistry and Physics, available at the library reference desk, 
has complete log tables and brief instruction'; fur their use.) 

2. On an hour exam, the student will convert 3 logarithmic 
equations to exponential form, and 3 exponential equations 
into log form, with 70% accuracy. 

Sample items: Convert 2 16 to logarithmic form. 

Convert log^ 81 ^ 4 to exponential form 

3. In a separately timed section, of the unit quiz, the student 
will be given 10 algebraic and verbal descriptions of problems, 
and will choose the answer or closest answer from the four 
choices of ferred (90% accuracy in 10 minutes). 

Sample items: 

.015 x 12 x $500 

a) $10 b) $50 c). $90 d) $140 



m t * t* **m a *> t*+t 






HONEST SAM’S AUTO REPAIR 



P al * s $16.73 
labor $27.41 
student discount 10% 

5% 



tax 

Total 



? 






Total is 
closest to: 

a) $39 

b) $42 

c) $45 

d) $49 
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COLLEGE ALGEBRA OBJECTIVES: SET # 




IV Units of Instruction 



A, Simple equations, fundamental operations, products and 
factoring (unit l) 

1. The following main topics will be covered: the formula, 

the real-number system, algebraic combinations, rules 

of signs, the equation, solving linear equations In one 
unknown, solving problems by means of equations, 
fundamental operations and proofs of the laws of signs, 
symbols of grouping, the product of two multinomials, 
zero in multiplication, division of monomials, zero In 
the division process, division Involving polynomials, 
the product of two binomials with corresponding terms 
similar, the square of a polynomial, factoring, factors 
of a quadratic trinomial, trinomials that are perfect 
squares, factors of a binomial, common factors, factoring 
by grouping, trinomials reducible to the difference of 
two squares. The terms set, elements, subset, numerical 
coefficient, literal number, exponent, monomial, and 
multinomial, all composing the basic parts of an 
algebraic expression are Introduced. The addition and 
subtraction of monomials and multinomials 13 shown* 

The use or parenthesis as a means of grouping terms Is 
introduced. The multiplication and “lvlslon of a 
monomial by a monomial, the multiplication of a multinomial 
by a monomial, the multiplication of a multinomial by 
a multinomial, and the division of a multinomial by a 
monomial' Is described. Finally, the various forms of 
factoring are discussed. 

2. Given a linear equation in x the student will be able 
to solve for the value of the unknown x.~ Given a list 
of algebraic expressions, the student will be able to 
first select monomials from multinomials and second to 
perform correctly (written examination) the operations 
of addition, subtraction, multiplication and division 

of monomials with monomials, multinomials with monomials, 
or multinomials with multinomials, and finally factor 
the algebraic expressions to their least common form. 

B. Fractions and fractional equations (unit cl) _ _ 

1 # The terms numerator, denominator, member, reciprocal, and 

lowest common multiple (L.C.M.) are Introduced. First, fractions 
will be converted to lowest terms. Then, the multiplication 
and division of fractions Is introduced. Next, the concept 
of the L.C.M. is introduced and Is applied to the addition 
and subtraction of fractions. Then we use the previous 
principles to operate on complex fractions. Finally, we show 
how the L.C.M. Is used to solve fractional equations of the 
first degree . 

2* Given several fractions, the student will be able to perform 

correctly (written examination) the operations of multiplication, 
division, addition and substractlon of these fractions and 
convert the result to lowest terms. Given a complex function, 
the student will be able to (written examination) correctly 
simplify the fraction. Given a fractional equation of the 
first degree, the student will be able to solve (written 
examination) for the unknown. 









■ 




0. Functions and graphs (unit 3) 



1. The unit Is broken up Into the following topics and 

concepts: constants and variables, functions and 

functional notation, functions of more than one variable, 

, the rectangular coordinate system, the graph of a function, 
linear functions. 

2. Given a function of one or more variables, the student 
will be able to graph the function on graph paper. 

_15 



D. Linear equations (unit 4) 

1. The following topics and concepts compose the unit; 
independent, inconsistent, and dependent equations, 
elimination by addition or subtraction, elimination 

by substitution, three linear equations in three unknowns, 
solution of two linear equations in two unknowns by 
means of determinants , determinants of order 3, solution 
of a system of three linear equations . 

2. Given a system of linear equations in two or three 
variables the student will be able to state correctly 
(written examination ) whether the equations are consistent 
or inconsistant and if they are consistant find their 
intersection points. Given a system of non-linear 
equations the student will be able to use (written exam) 
the method of substitution to find their Intersection 
points • 



E 



Exponents and radicals (unit 3) 



1 . 



The unit is divided into the following topics; laws of 
positive integral exponents, negative integral exponents, 
fractional exponents, laws of radicals, applications 
of k/SV - kfa k/TT, applications of k J|T- ya - / k fE\ 



changing the order of a radical, rationalizing binomial 
denominators, addition of radicals. 



2. Given radicals of various forms, the student will be 

able to simplify them, add them, multiply them, and change 
their order (written examination) . 



F. Quadratic equations in one and two variables (unit 6) 

1. The unit is divided into the following topics; imaginary 
numbers, solving a quadratic equation by factoring, 
solving a quadratic equation by completing the square, 
complex numbers, the quadratic formula, nature of the 
roots of a quadratic equation, sum and product of the 
roots, radical equations, equations in quadratic form, 
graphs of quadratic equations in two unknowns, graphical 
solution of two quadratic equations in two unknowns, 
algebraic solutions, elimination by substitution, 
elimination by addition or subtraction, elimination by 

a combination of addition or subtraction and substitu- 
tion, symmetric equations. 

2. Given quadratic equations in one dr two unknowns, the 
student will be able to (written examination) solve for 
their roots . 



\ 




G . Ratio, prop 



ortlon, and variation. Logarithms. (unit7) 



The terms extremes, means, alternation, 1 

direct variation, inverse variation, Joint variation, 
constant of variation, characteristic mantissa are 
introduced . 

Given functions that vary proportionately to one another 
the student will he able to write the correct equation. 
Given a number, the student will be able to compute 

its logarithm. 



COLLEGE ALGEBRA OBJECTIVES; SET $ 
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A„ class assignments and lectures shall be based upon 
the textbook for the course , College Algebra . by 
Beckenbach, Drooyan, and Wooten. 

UNIT I OVERVIEW AND ORGANIZATION OF COURSE 

Major goals of course* 

A* To prepare the students for more advanced mathema-~ 
tics in which the algebra will be employed as a 
tool. 

B. To provide the student with an understand ng of 
the structure of mathematics. 

C* To provide the student with the background in ~o<; ic 
necessary to be able to use the power of mathe- 
matics to solve problems. 

Specific goals of course. 

a. The student will demonstrate his understanding of 
the structure of the algebra by: 



B. 



C. 



1. Preparing, under test conditions in the class- 
room, a graph of the structure of the set CO 
of real numbers, listing the Binary operation 
applicable and the Postulates applicable to 
each structural level. 



2. Citing examples of each structure. 

3. Solving problems requiring the knowledge 

of these properties. 

The student will demonstrate his readiness to move 
on to more advanced mathematics by completing a 
final examination on the several topics in this 
course with a score of 80 % or higher under the 
usual classroom test conditions. 

The student will demonstrate his understanding of 



the logic of the algebra by applying the structure 
to a set (R) of real numbers to sets of: imaginary 
(I) and complex (C) numbers in the solution of 
problems on an examination in the classroom under 
the usual classroom conditions, A minimum score 
of 70/6 shall be considered as attainment, of this 
objective . 
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UNIT II PROPERTIES OF REAL NUMBERS 
Statement of major concept a , goals* 

A, The student will learn the terms basic to the dvs- 

c vis sion of the properties of real numbers* 

i 

B. The student will understand the theorems defining 

) 

real numbers and field properties 0 
C* The student, "will be able to rppiy these concepts 

i 

to problems involving real numbers* 

Specific objectives. I 

A. The student shall define the terms presented in 

this unit* This shall be done by 1) defining, arid 
2) giving an example of each term, in a closed 
book examination at the end of the unit* 

B. The student shall demonstrate his understanding of 

operations on sets by solving selected problems on 
a closed book examination at the end of the unit* 

C. The student shall demonstrate his understanding of 

the classification of numbers by defining and 
giving examples of natural, rational., irrational, 
real, imaginary, and complex numbers on a closed 
book examination at the end of the unit* 

D. The student shall demonstrate his understanding of 

the Field Postulates and axioms by using them in an 
open book examination to prove that a set F (of 
real numbers) is a field R of real numbers. The 
student shall also apply these postulates and axioms 
to problems . 



Thcs student shall demonstrate his understanding oi 
theorems concerning field properties by applying 
them to selected problems in a closed book examina 



tion. 

The student shall demonstrate his understanding of 



order and completeness by applying these concepts 
♦•n i Y .rt solution of selected problems in a closed 



book examination. 



UNIT IT I 



POLYNOMIALS 



Major concepts -goals 

A. To learn the terms basic to the discussion of the 

properties of polynomials. 

13. To apply the axioms and postulates to a polynomial 
P over the field R of real numbers in order to 
prove that P(x) £ R jxjj. 

C. To understand and apply the properties associated 
with, products and quotients of polynomials, 
p. To understand and apply the properties associated 

with open sentences in the solution of inequalities 
Specific objectives 

•A. The student shall demonstrate his understanding of 
the terms presented in this unit bys l) definitxng 
them and 2) giving an example of each of them, on 
a written examination (closed book) at the comple- 
tion of the unit. 

B. The student shall use the list of axioms, postulates 

and laws to prove that if P(x) is a polynomial over 
the field R of real numbers then P(x)£'R [xj and 
p(x) is an integral domain. 

C. The student shall demonstrate his understanding of 

the principles of synthetic division by si) proving 
that if P(x) = (x-c) Q(x) +r then P(x) a Q / X v 

X— c X— c 

2) solving typical problems using this principle i 
on a closed book written examination at the end of 



.« f 



the unit* 

D. The student shall demonstrate his understanding 
of the principles of solution of inequalities by 
solving typical problems of this type on a written 
closed-book examination at the end of the unit. 

UNIT IV RELATIONS AND FUNCTIONS 

I. Major concepts-goals 

A. To learn the terms and definitions basic to the 
discussion of relations and functions. 

B. To apply the principles of set theory in the solution 
of problems involving relations and functions. 

C. To understand theory concerning linear and quadratic 
functions and to apply theory to the solution of 
problems. 

D. To graph inequalities and apply set theory to the 
solution of special problems. 

II. Specific objectives. 

A. The student shall demonstrate his understandings of 
the terms and definitions concerning relations and 
functions by 1) defining them and 2) giving an 
example of each of them on a written classroom 
examination at the conclusion of this unit. 

B. The student shall use the axioms and definitions to 

<r 

solve problems concerning cartesian products, open 
sentences in two variables, relations, linear and 
quadratic functions, and graphs of linear and 
quadratic functions, 

o 
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UNIT V 



EXPONENTIAL AND LOGARITHMIC FUNCTIONS 



1 . 



II 



Ka jo i* concept s ~goa 1 g . 

A. To prove that powers with irrational exponents 

are real numbers, 

B, To use the theorems concerning exponential and 

logarithmic functions in th« solution of problems. 
Spec if ic object; Ives • 



A. The student shall demonstrate his understanding of 

the properties of an exponential function by 
solving problems involving the theorems defining 
these properties in a written examination at the 
conclusion of this unit. 

B. The student shall demonstrate his understanding of 

the theorems concerning logarithmic functions by 
solving selected problems requiring their applica- 
tion on a written examination at the conclusion of 




the unit 









UNIT VI MATRICES AND DETERMINANTS 



I Major concepts-goals 

A. To use matrices and determinants in the solution of 

problems • 

B. To proves If A and B are N x N matrices with real 

number entries, the system is a ring with an 
identity. 

C. To understand the basic: differences between group 

properties of numbers and the field and integra? 
domain properties and their relationship to other 
sets of numbers. 

D. To understand the application of matrix multiplica- 

tion theorems to problems. 

E. To learn the properties of determinants and their 

application to the solution of problems. 

F. To understand the application of Cramer’s rule to 

determinants. 

II Specific objectives. 

i 

A. On a written examination at the conclusion of the 
unit the student shall: 



1. Demonstrate his understanding of matrix addition 

and multiplication by solving problems requiring 
the use of these properties. 

2. Prove that the set S nxn of nxn Matrices is a 

ring with an identity. Theorems will be 
provided for student use. 

3. Demonstrate his understanding of theorems 



applying to determinants by solving problems 
requiring their application. 

4. Demonstrate his understanding of Cramer's Rule 
by using it to solve specific problems. 

1 . Major concepts-goals 

A. To understand the use of establishing properties 

of real numbers in the consideration of other 

* 

sets of numbers. 

B. To investigate the properties of the set C of 

complex numbers. 

C. To understand the application of theorems concerning 

complex numbers to quadratic equations and vectors. 

T T S pe c i f ic ob j ec t :L ve s * 

A. The student shall demonstrate his understanding of 

the theorems concerning complex numbers by proving 
that the set C of complex numbers is a field. 

B. The student shall demonstrate his understanding or 

the use of ordered pairs by solving problems 
requiring their use. 

C. The student shall demonstrate his understanding of 

the application of complex numbers to quadratic 
equations by solving problems involving these concepts. 

D. The student shall demonstrate his understanding of 

the use of ordered pairs as vectors by solving 
problems involving these concepts. 
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UNIT VIIT 



THEORY OF EQUATIONS 



X, Major concepts -goa ] s 

A, To investigate the properties of the polynomial 

equation P(x) = AqX" + A).X n_1 + . . . +A n , h/ 0, 
or a, R over their respective fields, 

B, To understand the application of the synthetic 

division theorem to complex numbers, 

C, To understand the application of real, rational, 

irrational and complex zeros of polynomial functions 

D, To understand Descartes 1 Rule of signs, 

II Specific objectives, 

A, The student shall demonstrate his knowledge of the 
application of the real number theorems to the 
set of complex numbers by solving selected problems 
on a written examination. 

3, The student shall demonstrate his knowledge of the 
fundamental theorem of algebra by demonstrating 
its proof and application to selected problems on 
a written examination, 

C, The student shall demonstrate his understanding 

of the application of Descartes Rule of Signs in 
the solution of problems by illustrating its appli- 
cation on a written examination. 

D, The student shall demonstrate his understanding of 

the solution of the general polynomial for real, 
rational, irrational, and/or complex zeros by 
solving problems for these zeros on a written exam. 



UNIT IX 



probability 



jor concepts -goal n 

To understand the basic counting principles, 
permutations and combinations* 

To understand the application of permutations and 
combinations to sample spaces and events. 

To understand the application of the basic uouitmg 
principles to a function P on a sample space S. 

’o understand the application of theorems of 



m. 



Probability to solution of specific probl 



oni.^ 



pocific objectives* 

The student shall demonstrate his understanding of: 
the basic counting principles of permutations and 



combinations by 1) defining terms, and 2) by 
giving illustrations of these terms, on a written 



examination* 

The student shall demonstrate his understanding of 
the application of theorems of permutations and 
combinations by solving specific ; roblems on a 



written examination# 

The student shall demonstrate his understanding of 
the applications of permutation and combination 
theory to sample spaces and events by solving 
specific problems in a written examination* 

# The student shall demonstrate his understanding of 

independent and dependent events by solving specific 
problems on a written examination. 

* 4 
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